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The Ultrasonic Liquid Level Instrument Based on STC89C52 Single 
Chip Microcomputer 
 
[Abstract]In industry, liquid level measurement is widely used in industrial control, Some of 
the liquid level measurement environments are notsuitable to measure directly by people 
because of the bad environment. Level meter can be used in this kind of circumstance. 
Ultrasonic level meter is one kind of the non-contactlevel meters, it is widely used since the 
advantages of high precision, easy installation andmaintenance, wide applicable scope and 
cheap, which can improve the intelligence andsecurity of the industrial production. 
The current level of functionality and price, different manufacturers and between 
different models, a difference larger. Domestic products are relatively inexpensive, but the 
function is simple, Accuracy is not high.Imported product function relativelywellAccurate, 
but expensive. For some small and medium-sized users, the moredifficult to bear the price, 
and inconvenient maintenance. The development of a simple to use, measurement accuracy, 
low price and management level with a smart instrument is necessary. 
Large number of level measuring instruments, the ultrasonic liquid level applications 
better instrument, it is non-contact type liquid level instrument, with more moderate prices, 
convenient installation, the advantages of higher accuracy.  
This paper introduces the theory, the circuit, and the MCU control system of the 
electronic level meter. In order to improve the real-time processing ability of ultrasonic level 
meter, MCU is used in this paper as the master control chip, its type isSTC89C52. Ultrasonic 
launch sensor launches the ultrasonic signal with the power drive circuit by the square wave 
signal of 40kHz launched by the MCU, the ultrasonic signalwill be reflected by the level 
surface when it is spreading in theair, ultrasonic receive senor receives the reflected ultrasonic 
signal, then through the A/D sampling after dealing with the amplification, filter and 
automatic gain circuit, and then the sampling signal is sent to MCU for the data processing 
with the cross-correlation algorithm to calculate the level information. Because of the 
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when usingNRF905 wireless transceiver chip with real-time data transmission. This level 
meter has a highly accuracy, credibility by the experiment, and it can be used widely in many 
aspects. 
Part of the software design,the use of modular program design, different functions of the 
respective programming procedures, so that the entire software is not only the level and 
structure of a clear and favorable and software debug and modify.  
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    伴随着我国工业技术的突飞猛进，超声波水位仪被普遍应用于工业生产中。例如锅
炉液位的控制，若锅炉内液位过低会使锅炉过热而发生事故,可见液位测量在现代工业
控制中占有重要地位。 
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(5)雷达式水位仪 





    （6）超声波式水位仪 






司生产的Usonic R 型连续超声波水位仪，该型号的谁位计提供两通道4 20mA 的非接
触式测量输出，允许两路独立的非接触测量，可输出明渠流量、液位、距离等数据，量


































    为了设计出一款价格相对便宜，且测量精度较高的超声波水位仪，本设计采用
89 52STC C 为核心的单片机电路，基于超声波测距的基本原理，算出液位的高度，并在
LED 上显示其结果。 
    第一章主要阐述本课题所研究的目的及方向，超声波水位仪的分类，介绍了超声波
水位计的国内外发展状况及趋势。 
    第二章阐述了超声波的基本特性，简要介绍了几种超声波测距的原理，着重介绍了
本文所用超声波测距的原理。同时对超声传感器的工作原理及换能器的种类进行了介
绍。 
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    超声波作为现如今一种重要的测量手段，有它的优越性和独特性： 
    首先，超声波的波长比一般声波要短，具有较好的方向性，并且不受光线、电磁干
扰等因素影响[14]。 
    超声波测量液位迅速、方便，适用于水渠、油罐、气罐等不同场合，还可以应用于
粘稠、腐蚀性等液位环境测量中；在有毒害、有腐蚀性环境下，超声波更是无损的完成
测量，给测量带来更大的便捷。 

























的乘积，即： c f 。 
（2）声波：声波也是一种机械波，声波可在气、液、固三种状态传播。机械波的
频率在16 20000Hz 且能被人耳所听到，称为声波。 
    （3）超声波：超声波是一种频率高于20KHz的声波。根据超声波振动方向和传播
方向之间的关系，可分为横波、纵波、表面波和板波。 
    ① 横波 




    ② 纵波 
    当弹性介质受到交替变化力或压力时，就会发生交替的生长或压缩，质点将产生疏
密相间的纵向振动，并在介质中传播，质点的振动方向与波的传播方向相同，这波称为
纵波。 
    由于弹性力是因为弹性介质体积发生变化而产生，所以纵波能够在任何弹性介质中
传播（包括固体、气体和液体）。 





    ④ 板波 
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